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(54) POWER UNIT AND ELECTRIC DISCHARGE LAMP TURNING ON DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the power supply 
efficiency of a power unit by suppressing the power supply 
loss of the unit to be within the full fluctuating range of the 
2 power supply voltage of a DC power source. 

— ~ SOLUTION: A power supply voltage detecting circuit 10. 

detects the power supply voltage of a DC power source E 
and outputs a detection output to an electric discharge lamp 
control circuit 6 and a frequency switching circuit 11. The 
circuit 11 switches the switching frequency (£> of the 
switching element of a converter circuit 1 into a frequency 
fl or f2 (f2<fl), by outputting a switching signal to .a. 
converter driving circuit 9 in accordance with the detection 
output of the circuit 10. Since the switching frequency (f) is 
switched in accordance with the detection output, so that 
the duty of the switching element lies within a range within 
. . which the efficiency i\ of the converter circuit 1 can be * 
maintained at a prescribed value or higher, the efficiency q. 
of the converter circuit 1 can be improved by reducing the power loss of the circuit 1. 
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/fc±E*<^.f-V^^ 

k\ tm$kmj±tfi ffi #.a <o« tb ffi ^? K *S C x ±e* 

•T 6 JBtt*lT*¥«' #:« JLfc r 4: i" 3 «a« 

a.-- • ■.'•""'.:' ' Y . • 

... [Ift#iS 2 J << ^f^fofa-T -f 

H£ 1 ■5%a±lo8 5%WT4: LfcwiSr*»i:t"S 

[IS*^ 3 ] ; WlWH t % ±fiife**¥» A* fettle £ 20 
H 5 iE^mffi 4: 3S gS'te f L T _t E$c«*T ^ tttet" ' 
SB £ , . " ±Ktt«tt* *6» f " 3 ^»Ie3 B 4: . 

ri i xmn 2 is® ibik«*ryfi*TSS«; 

■*»*4:iraiBI**lE«o«<[K«. < Y 

•So' . . ' - -Y Y Y 

w&t-tzm&m liss^tSKSo 

ffi£4 5%H±Io5 5%^T£ Lfc w t &¥fWLtTZ> 40 
I»#JS 1 E*<z>tt8US»o . 

fc*.#a^t*5"i«*«3E«oacffl;tr^*T^ao 

0] ±E*«<TO*aj^l^li&— ^4:^6 J: 
-^fM»^a^«'ifcr"i^»ii-5.BI#i53E*<o 

. [»*3gi i ] ±e-t #»jw^att. ±tem^ 
«E«m*ao«mffi*^Bff^ffiWTo»*^tt±E2* so 



.2 ; . : . ■ 

[»#si 2] ±EmamjE^ffi^e^tbtts^f^ 

[»#'* 13] • JtEi»«««9S»«EE*si»'l 2 VT- 

t'fcot, ±EflR#*r2E^sfct, .±E*««iE«uia 
m4ri-^is*3S3E®^s*r#fl-^SoY' . Y 

[ft** 1 4 ] ±EK8K«»<o£»«ff* s »2 4 Vf 

»»i:^5«*«312«^»«n:^fl"SS«. ■. 
[0 0 0 1] 

[0002], 

Affif«2r4, fttffLat, = ^-^'Si d^bflt*S 
^^5K^mJEVdc^^*mffi^^L-C^ffi*TL ale 

/<-^iHisg i 3 jc^i&^tt^ttSfLm 

JEVdc3fcl/tcfli:SE«SE I'dcS:«iaH&fitR s t:t^{HU 

[0 0 0 3] 11 1 4 llHffti 7 5 ->f y ? SO ^. 
IsIB l t\ ^yu^y jyS^ffl^ ^Ie]B3 irSrffi^ 

fc±E^*3Sao^IllB«^--^JSr^UTi^5o S 

^Tco l *#^4:^^ yfy^*fSWi ^awiHlBt 

iCttftafflO^^-— KDi ^U^>f>tCii^ 
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[0 0 0 4 ] nfn LTV JSSlR's [CX^XfetiiZtlZ^; 
ffl t ft 5 4- ; 5 ' . * =» EJB 1 £ <OX ; " 

5 0 **>*>■>" 

■><- * @ss i om**t < l ; «mtexi**m««* ,• 

5o • • ;. - - 

[0 0 0 5I -J, ^ >'.<—?\B\&*3te4m<0*j 
^i^SWiirSW 14 ^t^7;^!J y ^ffl^Cfco." ■; 
T. &-tt<D*-< ^SWu^S W l2 , S Wi3 , • 

gjiirt^o jteib[H]8§ 4 i4/ : 2 = >x v-^c 2 i .. 

fctt«JTL:a OlBJtcSflK'^ix*:^^^ h 7 y^Pfi^/.' 

[0 0 0 6] Bl5ttBfB!25ffl (^"7/!)'7y ' 
<D^^;<—?mn l fcv. ^yu^'y yisWLtoj . 

^/Tlt l < 5 o r CO =». ^ [ejgg l ft , -MfiO^ -Y / . 

v-^cz , c 3 ©ii:^jiaBi&fffi^j}c»ttsH;\^-if ^ 
ymswi, sw 2 <7?&m& t = c 2 , c ' 

;t,tc % Kio=»' >- * c 2 ^ was f- y ^/^m 

<D4>>#? 9 L ifc^L T*jR 3 C i , i: iS8K« 

\Z.\X?4*— KDi t^yfytCi2^t?WJ^t. 
X?<<*r- KD 3 ikXf\Z.4fj KD 2 ^VT>tC. 

£ e -4*3, ^>^>Eias3o«rtrt:iai i^ufct". . 

[0 0 0 7] t:5t\ ±«Ea*3fi«JC*5ir^T, E«m.40 
jRE^«aSttff^^»«/Ey s COO. 5{&d»&l.. 5{g ■■ 
<D ffl T*'2ib L =i >v< — £ EIB 1 „ ( = 3? ! 

t-^i-p 0«;U4. -«j[S«JEdS^*&«EEV s{*i£(Di:#fc 

l 6i^tW5>*>6J:5lc, »»c«K«EE*ft»maEy 
stop. 5«£^? £5/<rtB*M$ (iS«BE«F)-(fS»*-ii 

[0 00 8] — HI l 7 ^iiB18Efl;jBE<7)«aRmEEdS 



xy »f y/i^-swi (of^-r^ (^yfa- 

o. 5v s-i . 5v s ) izteii zmmmm.<D&®mik 

; ; [0 0 0.9] 

vSiiltffli^t^, 0i:«fK««E<o«aR«JEo2Ei6 J ^ 

. fp] Jt -f a tc 1 4 S .; T t m # ^ h 5 o 

. [o o l o ] (4 ±te-*ti ic^x&ztitcb^x 

,..[.0 0 11 ] 

^Sb^i/ic^-r y^'ifXYvn-** y^^^ftftWI 

[0 0 12] If3£iJ[2CD?g^f4. M*tg 1 CO^^«Cio^ 
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^m^^-c#5 0 v \ " u bv^ms^fig-cfo^o : ..." 

. [00 1 3] $mm4<D&wrt. tmmivmwizm* .[061 8] m^mi 4 <D^m-t. '-iit#*g 3 <D9im\z& 

isiEgsm^o^mjEo 6.0 %&;jtx3b2> 1 # * u^n^^^r^^o . 

■fV^MftM«t5-itttti: U ; WctlR«E •:: . [00 1 9) V < ; ">/ : ; /-^ . ■"' V "■' 

«t 9 fc«v^ffiH^isrtS«Ka*j6r , #li*.r«-. I^P^coHJS^ff^] (ilfejgjg 1 ) :; H ; l"ttSa(6»ffl 1 

[0 0 14] §S#^6<^91te/f^^ "'«UTvv5 0 maS3SS^ A^rSP 2 

>'U *»WoH*Li-^J«IS»llB"C*)"S. IMt® 7^36 20^ ' 

[0 0 1 5 ] W*3!R8^fSWtt. '-BI**l(D«^t'i*3V> ■"::.^ , T-*>5b . " 
t\ ±E*-f yf^^l^f.i- (DmmZ 4 5% [0 0 2 0] Bl-l atfH2 ^'llJfi^ffitw 

■SLV^»»1irc'S>4. fit**! 9 <0«W-tt; " !*#tg 3 <£> ^IMEie 7 ; * ttt«ilE*iB@88\ p y/<-#«iBi0 

|P$K*>f.^>^/lj&&^ 30. Sr«*.Tt^..' < w<-r>B[»lHHS7tt, -ftiWTAftrW 

tzmmt u ^v^^^i— x^teissrgt: .'^[§]&6^o 1> t >- ^ < - ^ 0 3 # 
5 r ' t T^m*Tco^»)B#tc is v z> tL-h±fc *) mii^S: jMi-r ^-^^ ^ > rm* s wir sw 14 ^t > 

[0 0 1 6] If^rll O^^B^fi, If*il3<7)^0^|cio ^MK3tc^$H5 ; ii:^«JEVdcXt>B:ffi«i^iac«r 

T*fe5 0 !i*ifl lW^lt Ht**gl OE*^*W(C40 i , SW 2 Sr^v • Bft"T 5 si .. 

tet^T, ±E-f *»J»*iki6^ JzE«««/E«tt5 •" [0 0 2 1 ] ffnLT, .tt«WjSfi"iW»Eia_6 tt. SJEffi 

*«©*tatB**flif*«»T^^^tt±EJk«*T **aisiK8<o*mffl*^«cT = 

««LT^ttorS]±dS|atLSo . lOf^-f^^ft^ittlC MffLaOfe» 
[0 0 17] 2co^0Jii, B#«ixi4 2 0« d^jKffit'0-Io»ff (^ffEgicBffi^-CM 
WJwteir^T.. JiEWR«EE*ffi*S^*UiffiAlcjc5CT L; ^0^(c^^*Ti"5 J: 5 <e»f^) 
±E h9>^<0*#«Jt^ffl.9*x.S*aft-»x.fcr i: II, *lsIB3"0»aja«» (4flgco^^^^^ 
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*!;.*fc«ffjRfftt^K-6.tt»«*T-L a (^>^«B#^[elSS 

[0022 ] — *y ma^mi±^/ii(Hiss i 6 s»fc®^ 

fcV-»tt*W»HII» 11 fi, «««ffitftffil5i?8 i o eo* 
'.t s , Vx/^^teiKi ^Aii-rs*^ yfy^SW 

i , SW 2 : O^Vf>^Ktf Sr-2iiO-OJB«»'f' 10 
i , . f 2 : ( f 2 < f i ) ■•'(iffl/D-ftiS t^T'feot, #J 

114. ( a ) .'«c : *+i.5U:iE«mWEO«««EA$ 
;Sttr|BBEV : sib.o:.(S 0. 6) f3fiV^»*^^>f 2/ . 

■ ; .^yj«tt«c f -■«? f i * tv m^m/±^^ av s j;nis 

■•CV.***»ftrCtt', E14 (b) tc^-TJ: 

; [o o 2 3 r.s 3 lijiiet *f d *ma±tc*m]& . 
Mm<r>mmmj£Wim&& i o-atv«c:«tt*w*EiK 1120 

.10(1 □y>\l/-^,CP, ffifctRi -R 5 .\;i*Si, 
VtIT«^TP5„ = Ix- * C P <DK&Xjj 

fit* SStRs '-.4rifr.LT**«*V r <Z>jE«as««£*LS 
fci fe^«tt"Ri , R4**UT»Jl»WllVc"c3ftS»«S 

tt, $ e>(i®taR3 R4 ^aw^v^^^cp 

L#iMiMKEyi. :(=oiVs):, V 2 (=a 2 Vs) 30 
/j5Sf ^^5o' aL; l4 .(b) i^^-Ti: 9 
0. Riai < 62 _re*>0 J ®:(CVi < V 2 £#5o 
[0 0 2 4] ffDlT/^ffilJI (m^m/±) ii±#Lt 

# ; tt«flEdXjK y '^^>iiS v 2 ■ d*5> IS v ^£ <om Y 1 r-£{fc 
i-6i"JB«c/-4»tH : *flE mMMBZ) #«TLtfiv^o . 

[0 0 2 5] ^ ilSiJc^miH]^ 1 1 liNPNffitfV* 

^^-7 h7y^!?^e)^^^^f>^Qi 4: 
»ttR6-i:T*j*six, 1 o^ = >^ 



.»EK9-*»&tB* SiiSKiMf 4<ojn»» f. is f 2 4: 
otVtlSE^) i/^KCiJ CT =3 >v<— ^IeISS 1 CD* 
f'/fV^ f if SWi", SW 2 (DX-t yf-^P.mtiL&'iy 
& f r- f 2 <o.2Siwm9*x.e>"lx5o c6i;5ic^>f 

± t X o x ; * >f ^. ^ > f co^j^jrii ft 5 

[0 0 2 6] ll6(i*ll^^tc:ioft5SagSiE^V 3 
w<-^[H]ggi ifiMkt<S>*X yf-v^*?sw, 

*lfto^s^^y^->^H»»-f £ f 2 i tfeaftt* ; . ' 

. ^>^il^#5c f Srifisv^ott f. 1 ^^-r^^ig^t 1 • 

0 .. 5 fig ffiffl ic fc 6 fc # «c 1*^" . y fx 

f * f i i t, ft»«ffi36S«»«BEV s ..<0a.»\ 

1. sfif-s^iSHkfcaisjctt^^.y^x^ 

[0 0 2 7 ] ■ B5-tt**lfi«lBS:±i£<Z>i 
fci*bt»iffii = ^->@Bi(oa*^ (%) t 

f i^ufc^, tt'ifto.is^>r y^x^ja«»f f 2 , 

^mSWi , SW 2 tC{im#g&^ ^7^^/ 

cf et) &tizmi* x*v?-i'Sm&9ki & i b p. 

(kHz) -2 0 0.(kHz] IStttl^o 

[0 0 2 8] Bff LT, "B5*»e>'1>K"fed»*Jt 5lc. ®2S 

ic j: 9 v .=3 >-^^-^[Hig§ 1 {z&i?zmfim!k&&mCT 

.SrBk*i-*r i#prtEi:ft5 0 lab. *<< y'f-l'? 
i^SWj , SW 2 tty<<#— 9 h7>^n'(boT 

SW 2 ^ F 7 y> TCft#t 5 <[: : 5^*^^, ^cl 
0 0 (Hz) -SlO (MHz) i LTfc|5j«6tf>3b*S: 

»EO«»«JE^fettJEVs<^0. 5ffiF75^1. 5 {g 
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• ■ . -g . : . . 1 io . 

\zmj££tlZi><DXtete\,K '.;*' [0 0 3 3] Jfc; i7 '(b) V\Z*>( y^^ 

[0 0 2 9] ±.&<d£ oitc^mmmm^ xtia, mmm, Vjn&ifc f it-f i.^.f 2 t^Ta^wt-^i^si 5 

SW 2 . = ^ f yf C r i: ) . 0/J<Sfb^.«tfctt; fe7 y/t^Wu^^ t^^v tSTLa 

l^Jc t .: 0 ~~ t -i ) : U»"«*TL a CQ^tedtj^ (=3 5 

t , #c h 7 >^ Tf 7 s 20 [0035] t^x\ ^mmmmxn, ■»**]■• L a 
Wi , sw 2 "^3 y^^t CV '^@»Wp b p«>.I1K ■. ' 1 

[0 0 3 0] tt*5; = i~&£M-tZ>*<< jy. ^ t'^^lC^ ft^Wu^ftlff L a CM^S. . 

f y^T-SWi Or^-Trf Sri 5%Ei±8 5%«T J: 54- Lt^5'. 36^«.»jSE«W*iaB"l -l'«>lli 

«ottH*i A.-5 ct r t £ «t o,t; ±.y*(£> i 0 -fpfltjttt, »««-^flrft»j»[EjK 6 iao xmm £ *t £ 0 

l: 3 y/<-^|5iB l Srl6l±t5-r.t#prf6'-e» . [0 0 3 6] M UT.*HJS»ttlc .tixfi. &m*TLa£ 

fa±£i£Z>ztfrX£ z> 0 fa u . r <D»^(c*iii[kaa8 36 bti/^v^ ^ (c lx^5<7)T\ ^-Y ^ymsw, 

[0 0 3 1 r*fc, -*ltias««^J: 5«£»«ffL-a #rm*T. 

EVs^l 2VCfc5 (c % «9K«QE^ S 8 V JW±T^ if T (C = y^>EB 1 .^M i?'"S:l«l±S*5 : t *T 

A y = ?^{fW&&Ll *r«J9*x.-S'± # 5 C &m*TL a <&&#mttl'±mifoJ&te<0 3 5W 

ikh^i 6v«±-c^-f .y^^^jwRftf [0037] .mv&mm^) *mm%m&. tstmuAa" 

fe5 0 ^±5, ^r-fe/ >^ K7 >^(C(i3 5W40 »$tt5 = #EIB 1 O^-T y^^^m 1 ^ S Wi cq. 

[0 0 3 2 ] (HJ6»flg2) l -CliH*»«J» ?r*:# < W^o.ti^^\ ±io j: 9 i^^f 7 

@B 1 l lcJ:o-C^]«9mx.btt^^-r jy^>^«jBift f fy/ifSW! Srgf^coJiPSfiiT-*Jiai- 

*5 f , t f 2 0 2gKffeo^5, 07 (a) tC^i-i SItiaoT, IW«TU:i^l:f 

T'^5 0 50 ^tteT-f^r £lCft6o 
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• : 11 • • • 12 . ' 

[0 0.3 8) ^^X\ ^rr — J T^cp±mi^,. @9 is3Sg l^f.D t &XZ Z><DX&>Z> 0 y 

(a) IC^-Tct 9(d^mm^M^^< [0 0 4 3 ] &:Jo, '***»«'T-tt4"IB-# -y^l 3£b 

±pgfii=8 5%) t UTbJ:t\U f^tU (b) tc^f J:/. 7 T' <d l &#l§Uci£tf/c#, 2 ^^ic^F^^^ 

- ^^j:oT/.m®mjE^^mEEv s <t> t>{g^<t>io [0044] •' 

^temi±fl#{cio^^^>'/<--^[p3Sg 1 com^S^^rig;®., . . [#W 1**51-1 OlBWtt. iHk«JK , h 7 

(D±pg^£ii^ ymft&mm \^x ±mm.^mM<Dmmm^m^(Dm&t. 

[0 0 40]..K«5) El 0 tt*^j»^llB^±ft *E^i&^aic;fctt5^t&^ 

jfcj&ffii :'i*a-e*>*<pt?, *ai-s»»»cittiffl— off-" . /hs<t^tfttt>^ ^ h "tie 

[0 0 4 1 ] [Hi ifc:^1-<fc h^y^T' (Oi^30 ^ h u^jqixTil ^1*Of&]_b^ll]^ t 5 

^IfcicKrtfc^B^yi/i.a^iH-T-L £ 1 ft#*0*BW." " 4 l^t, «»«E^3£»± 9 fcffi^J: 5ttfi«El# 

((Dttk+Ht 'Sr*a«^C^«l9lftx.'S«Ilj|«Bl 4#Ktf . Jcfctti^EE^lft^aoa^Sr'teSS-f-* ^ £ ^fIHB & 

TfeSo ^ jyV«»lfi]Bl 2tt, miSSJEtfcttils] «9 ; 5/ ^ >^*^»c**>5*«ES:««-e-# T>; #K 

ssi oco^mai^t-jccT. ii 2kz.7F-r£ o\z.nm% h 7 y^^-r 7 f ^ ^i^* ^^ih]ks.d o o9SS±# 

l, maimjE^±fE0f^m/±cfc <9 t®Ti/:s^i:iw [0045] t**«2<b«^tt. Jtia^^y^v^^" 

lr»LT^i^C^S^H/j^^L iC^J (Ox^-X ^ co$£ffl$r 1 5 %£i±B.o 8 5 %KTi bfc 
MSLTFyy^T' 0#/±lt (***Jt) «r±*fS [Eflt*IW<0«««flEO^aE»IBHrtT*««a** . 

[0 0 4 2 ] fln.Lt\ «aR«E3ftS^»«BEv s J: 9 tte gzfchZo il#S3^H ^m*T^r. ±E«ffiSE». 

oj: 9t-m«gmEE^{g:mEE«^"C'^-r ^vmsw [oo46i M*xg5o*p^i4. ±isjafij»"5r^*a ■ . 

n t mmm<o±mm&mztei,^xmm*ffif&x=*^'<-? so EifLi^Mtitoe o%w±r*fo5 1 *»c^>r 



( 8 ) 



ftfflW-l 1-262256 



y i>&^mm (ch x. x nm&m* fa ± 

■,b«»"flF icio 1*3 £^ Jjytf .^FJ&o ^lEtt** < 

[0 0 4 71 If *if 1 . i : 6$&m it s iifB^ * »J ft 
±ismMmi±^ * <0« « ffl ^) #SW£«£Jl T 

^r^ifar £'#T#5 fc>^5^b*»-*>-si ' 

, ■•iiaffi.<D««L-*ttMi" ".; v . 20 

[fel 1 1 mmM i &7T<ir±ti;<Dz/ u v f BTfc5 0 
[12 ] : ^lOlfflfflt^^o , 

[B 3 ] :[^±{^(^tIliEi 

■lj|[aB'0*{*|HlKHi?*?5,: 

is 4 ] :( a ).; cb) ^m&c&tfznmm&k *4 > 
. [15] ^<<^>iaB^»* 
..IB 6 1 m±ic}stf zmmmiE t ■'=■ ^'<— #eb#jwi 

[0 7] (a) (b ).. nnmMm 2 t . 



[B8r^^tii3 

*•] *. "'" ■ ' ■;. ■ . ' • 
[iad] (a ) ::(.b.) i*mi&mm4{z&:rtznmm±.b„ 

3 * [SISS^ AW.-*" S * ^ ^ ^ > ^f<7)7a — y 

' [B 10 ] Iiil5 ^^i^^o^tflHJSSBT'fcSo , 

[H i.] roi^RiBigKB^fcir/' ■: 

[B 12] -n±0»f^*iRWi-5fcftoiRrtB^**;. 
[B"i 3] t*3feiE9to^-D ^itfcio •■*•■•'' ;■' 
[11 4 f. HJiOAttiElKB^fcS..^ 
[B l 5 ] |^±0{tfe<D^©BBT*fc3o 
111 6 ] 

■ifir^BMRSr^yBTfc-So- , "\ 

[B 1 7 ] ■BI±ic*5:«1'-.5*ail'«JEEi y><^-^[H]»3fts4; 

Tfe5 Q , 

2 :ft£5f£fS . ' ' 

3 ^v><- ^eib- , 

5 $ffl[H]^ 

6.. .»«w"jSi«rfwiwiaB 
7 vx-^kkiihib - 

8. ■ffiW**Ha@B--. ' 
9 "=3-w<— ^HKEijgs 

1 0 ftaKSEtfttuiaB 

1 l nttft^DlftillB . 



[01 ] 
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